INTRODUCTION {#sec1-1}
============

Oral health is a part of holistic health. It affects one\'s communication, appearance and performance. However, it is the most unattended health need especially in those people who are mentally challenged.

Cerebral palsy (CP) is defined as a group of disorders of development of movement and posture, causing activity limitations that are attributable to nonprogressive disturbances, which have occurred in the developing fetal or infant brain.\[[@ref1]\] It has a prevalence rate of approximately 2-2.5 and 3.3/1000 children worldwide and India respectively.\[[@ref2]\] CP causes structural changes in the oro-facial region and para-functional oral habits associated with neuromuscular deficits giving rise to an array of dental disorders ranging from dental caries and periodontal disease, malocclusion, drooling, bruxism to developmental enamel defects have been reported.\[[@ref3][@ref4][@ref5][@ref6][@ref7][@ref8][@ref9]\]

Cerebral palsy can be classified based on severity as: (a) Mild CP - patient ambulates without assistance, (b) moderate CP - medications, bracing, and adaptive equipment to ambulate are required, and severe - mobility only on a wheelchair.

There are few studies conducted in India to assess the oral health and the need for oral care in the mentally disabled population. Significant variability exists in data related to the incidence of dental caries among children with CP with some authors reporting higher,\[[@ref8][@ref10]\] lower or equal\[[@ref11]\] prevalence than the healthy children.

The aim of this study is to compare the oral health of children with CP with the normal children. The primary objectives were to compare the oral health of children with CP to normal children along with gender-wise and age-wise comparison and secondary objective was to correlate it to the mental disability of the patients.

MATERIALS AND METHODS {#sec1-2}
=====================

Study cohort {#sec2-1}
------------

Prior to the start of the study ethical clearance of the protocol was obtained from Ethical Committee of the Institutional Review Board (Jodhpur Dental College General Hospital). Permission in the form of written consent of their voluntary participation in the study was obtained from schools and parents/guardians of all the children.

Cerebral palsy group included, children of both the genders of the age range 7-17 years in various special care centers in Jodhpur, Rajasthan. Children having mental disorder other than CP was excluded the study. Control group comprised of the same number of children who were age (±3 months) and gender - matched, corresponding to the study group, from mainstream schools of the same community.

The study was carried out in two stages; in the first stage the consent forms and data requisition regarding the demographic details of the children through questionnaire was distributed to the parents/guardians, in the second stage oral examination was carried out on an informed predetermined date. Initially, 63 CP children were approached and given the consent forms, of which two did not want to participate in the study, eight children were sick and four were unavailable on the day of examination, so were not excluded from the study leaving a total of 50 CP children. The study was carried out with a total of 100 subjects, 50 with CP and 50 normal children.

Methodology {#sec2-2}
-----------

Oral examination was carried out by one examiner using sterile dental mouth mirror and probe. This examiner was an experienced endodontist previously well trained with diagnosis of such condition. The intra-examiner reliability was established by re-examination of 10 (10% of the sample) that was 0.91.

The oral health status was evaluated using World Health Organization (WHO) criteria 2013 for dental caries using the decayed, missing, and filled teeth (dmft/DMFT) index. In dmft/DMFT caries prevalence is numerically expressed by calculation of the number of carious, missing and filled teeth in an individual. The overall values of dmft and DMFT were evaluated separately and together by the sum of d + m + f/D + M + F. The scores were given and the severity of dental caries was expressed based on previously proposed values:\[[@ref12]\] dmft/DMFT 0 = caries free; dmft/DMFT 1-2 = low severity; dmft/DMFT 3-4 = moderate severity or dmft/DMFT ≥ 5 high severity. If retained deciduous tooth was present, the caries status of only the permanent was recorded, as per WHO guidelines.

Oral hygiene status was assessed using the simplified oral hygiene index (OHI-S) of Greene and Vermillon with a total score of 6. On obtaining an index score was 0-0.9, oral hygiene was classified as good, 1-1.9 (fair) and 2.0 and above (poor).\[[@ref13]\] Thickness plaque in the cervical area of teeth was checked to calculate the plaque index. The malocclusion was classified as Class 1, Class 2 or Class 3 type as given by Angle. This classification is based on the relationship of the mesiobuccal cusp of the maxillary first molar and the buccal groove of the mandibular first molar.

Socioeconomic status (SES) was also recorded as it influences on the incidence and prevalence of various health related conditions in terms of the accessibility, affordability, acceptability and actual utilization of various health facilities. Modified Prasad\'s classification 2013\[[@ref14]\] based on a per capita monthly income was used for the calculation SES as it can be applied to both urban and rural population and is simple to calculate. They were assigned the following groups: (a) Upper - Class 1, (b) middle - Class 2 and 3 and lower - Class 4 and 5.

Statistical analysis {#sec2-3}
--------------------

Data were analyzed using the Statistical Package for Social Sciences SPSS 16.0 (SPSS Inc., Chicago, IL, USA) software using Student\'s *t*-test, Kruskal--Wallis one-way ANOVA test.

RESULTS {#sec1-3}
=======

There were 38 (38%) females and 62 (62%) males, aged 7-17 years \[[Table 1](#T1){ref-type="table"}\]. Parents of the majority of the subjects (46%) were of middle socioeconomic background \[[Table 1](#T1){ref-type="table"}\]. Only 27 (27%) had visited the dentist previously, comprising 11 (22%) of the CP group and 16 (32%) of the control group \[[Table 1](#T1){ref-type="table"}\]. Out of the 50 CP children 18 children with mild CP could ambulate without assistance, 25 with moderate CP could ambulate with medications, bracing, and adaptive equipment and 7 with severe CP were mobile only on a wheelchair \[[Table 2](#T2){ref-type="table"}\].

###### 

Demographic characteristics of the study population
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###### 

Topographic distribution of CP cases
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The mean dmft/DMFT of the CP group was 4.11 ± 2.62, while that of controls was 2.95 ± 2.75 \[[Table 3](#T3){ref-type="table"}\]. Group-wise comparison \[[Table 3](#T3){ref-type="table"}\] of the dmft/DMFT scores by applying Student\'s *t*-test found statistically significant (*P* = 0.03) differences between the two groups. Comparison of OHI-S scores by Kruskal--Wallis one-way ANOVA, showed a significant difference in subjects belonging to good category of OHI-S. Similarly, significant difference in the type of occlusion was also observed by Kruskal--Wallis one-way ANOVA and the *post-hoc* pair-wise comparison showed only Class 2 occlusion had a significant difference. No significant difference was found between other findings.

###### 

Group-wise comparisons of oral health status and brushing habits among normal and CP subjects
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Age-wise comparison \[[Table 4](#T4){ref-type="table"}\] of the CP Group and control group found statistically significant difference (*P* = 0.03 and *P* = 0.002) in dmft/DMFT and (*P* = 0.001 and *P* = 0.02) occlusion for 7-12 years and 13-17 years age groups, respectively. OHI-S scores and brushing were found to be statistically significant in 7-12 years age group with a *P* value of 0.001 and 0.04 respectively.

###### 

Age-wise comparisons of oral status and brushing habits among CP subjects
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Severity-wise comparison \[[Table 5](#T5){ref-type="table"}\] among the CP group showed no significant differences between any of the variables within the group (mild, moderate, and severe).

###### 

Severity-wise comparison of oral health status and brushing habits among CP subjects
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Nine (18%) children of CP group and 4 (8%) in the control group had fractured teeth. Anterior open bite was also more prevalent (26%) in the CP group versus the (2%) controls, but was not statically significant. Oral habits of tongue thrusting and lip sucking were also observed in CP group 13 (26%) in CP group and 2 (4%) in the control group. Teeth anomalies like microdontia and hypoplasia were found in 6 CP children.

DISCUSSION {#sec1-4}
==========

Oral health or disease has a direct impact on an individual\'s well-being and functioning, especially in children, so any society desires to provide a good quality of life for children has to understand their requirements including those with special needs. There is a paucity of studies concerning oral health status among special health group like CP in India. This case--control study compared the oral health among children with CP to those of the mainstream schools. The information gathered from the study could be used for better planning and promoting the oral health of this special need group.

In accordance with previous studies,\[[@ref8][@ref15]\] CP group showed a higher mean dmft/DMFT than controls. Another study on dental caries and oral hygiene among children of Bombay, reported that the prevalence and severity of dental caries were highest in CP group.\[[@ref16]\] In contrast another author\[[@ref17]\] found no significant difference in caries but found more extracted and untreated decay and less poor quality restoration in CP children. This could be because of food stagnation in the buccal and labial sulci due to their poor masticatory muscular control and diet rich in soft mushy cariogenic food which is easy to swallow. Another contributory factor is the sweetened medications (carbamazipine most commonly and sometimes even herbal formulation) given to them to control seizures and other medical problems. The prescribed anticonvulsants are sweetened, highly viscous and used at night, which enhances the progression of dental caries.\[[@ref18]\]

Dental attendance was particularly low in the CP group only 22% had ever visited a dentist since birth. Furthermore, the reasons for the visit were predominantly specific problem oriented and rarely for a preventive procedure. One reason could be that most of subjects 40% were from a lower socioeconomic background, and their oral health needs had to compete with other health needs. Nevertheless, periodic dental checkup should be encouraged, so that oral diseases can be prevented in these children.

Only 30% of the CP children had good oral hygiene, which was much lower than the control group (56%). Similar results with poor oral hygiene in individuals with CP have also been reported by many authors mostly due to difficulty in tooth brushing.\[[@ref8][@ref19]\] Age-wise comparison shows improvement in oral hygiene with age, which could be due to learning ability of the children with practice, improvement in motor control with age and lesser dependence on caregivers for brushing.

Tooth brushing twice daily was found only in 8 children from the CP group. Children from both the groups used manual brushes with toothpaste for brushing. Children with CP more frequently required assistance, while brushing specially those who lacked dexterity (severe CP). Most of the parents were unaware of the recommended brushing methods, other oral hygiene practices and electric tooth brushes. A randomized controlled trial on CP patients found significant improvement in plaque levels and gingival health when an electric toothbrush was used.\[[@ref20]\] Modifications in brush handle length and size have also been shown to improve cleaning efficiency in these.\[[@ref21]\]

Angles Class 2 malocclusion was seen in (58%) of children with CP which was statistically significantly higher than the control group. The abnormal alignment of the tongue, lips and cheeks along with oral habits could be responsible for it. In a study of Greek children, the highest rate of malocclusion was observed in children with CP.\[[@ref22]\] Another study showed a significantly higher DMFS index, plaque index and a higher percentage of malocclusion in children with CP.\[[@ref8]\]

Drooling was seen five children with CP, which is not related to hyper salivation, but rather due to swallowing defect.\[[@ref23]\] Difficulties in moving saliva to the throat is due to the misalignment of teeth and the lack of control of the muscles within the mouth. It is worsened by a lack of head control, poor posture, lack of sensation around the mouth, impaired concentration.

The absence of significant difference of other variables between the age groups and severity groups could be due to the small sample size and unequal distribution between groups.

Limitations {#sec2-4}
-----------

There was difficulty obtaining permission from the school authorities. There was some difficulty getting some children to cooperate. Generalizability of the study result has to be considered with caution due to the small sample size. Further state and nationwide studies on this special population are warranted to unearth the real associations of certain variables with oral conditions. The effect of medications on the oral environment could have biased the results to some extent, so further studies are warranted to delineate the exact oral diseases and its contributing factors among CP patients.

CONCLUSION {#sec1-5}
==========

The study showed that children suffering from CP have poor oral hygiene when compared to normal children. This is primarily because of their condition and also because children suffering from CP usually do not seek the services of a dental professional. Effort should be made to spread the awareness and importance of oral health among these children and their family because everyone deserves the opportunity of good oral health and hygiene.

Future trends {#sec2-5}
-------------

Awareness studies could be conducted among the parents of special children to understand their knowledge and attitude toward the oral healthcare needs of their children. The same study could also be conducted between institutionalized and noninstitutionalized palsied children.
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